ABSTRACT
INTRODUCTION
Spinal cord injuries, whether caused by external traumatic forces or ischemic events belong to the most serious healthcare problems in both, human and veterinary health care practices [1, 4, 6, 8, 18] . Due to their devastating effects on motor, sensitive and autonomic neural functions, SCI have attracted the interest of the people (from ancient physicians and philosophers, to modern scientists, veterinarians, as well as laymen and the public) for a long time [2, 13, 14, 15] . Despite an increasing amount of information accumulated during the last several decades, many aspects of the pathophysiological mechanisms involved in the development of tetra-or paraplegia have only been partially elucidated and their neurohistological manifestations remain incompletely documented [7, 14, 18, 21] . This situation inspired the authors to study light-microscopic changes characteristic for spinal cord damage induced by two different types of insults to the spinal cord, i. e. ischemia-reperfusion and compression injuries, in two different canine experimental models.
MATERIALS AND METHODS
The experimental protocols were prepared with respects to the instructions of the Animal Protection Act of the Slovak Republic No. 15/1995 [5] and approved by the Ethical Commission of the Institute of Neurobiology, Slovak Academy of Sciences in Košice, Slovakia.
Eighteen healthy adult mongrel dogs of both sexes, free of heart worm disease, weighing 18-25 kg, divided into four groups, were used in this study:
1. Non-ischaemic sham controls (n = 3). Animals underwent a left-sided thoracotomy only. dose. Then the dogs were intubated with an endotracheal cannula (diameter 8-12 mm) and placed on a volume-cycled ventilator. The anaesthesia was further maintained by a mixture of oxygen and Halothane. Also, the continuous direct monitoring of the arterial blood pressure in the radial artery, EKG, and arterial blood gases were carried out.
The rate of ventilation was adjusted to maintain arterial pO 2 between 80-100 mm Hg and pCO 2 at about 38 mm Hg, i. e., normal canine levels of pO 2 and pCO 2 [19] . The arterial blood pressure (which increased in every dog after a high thoracic aorta occlusion) was kept at pre-surgical levels by a continuous infusion of nitroprusside in saline.
The operations were performed under sterile conditions and basic surgical principles were strictly observed. Antibiotics (1,500,000 u. i. of benzylpenicillinum procainum and 1.5 g of streptomycin sulphate) were administered intramuscularly during the surgery to every dog. After completing the surgical procedures, the dogs were placed into separate disinfected compartments, covered with warm blankets, and followed until they completely awakened from the narcosis. Then, they were offered drinking water by bilateral motor deficit with complete sensory deficit due to the so called transverse medullary infarct [22] .
The temporary cross-clamping is a condition sine qua non in the aortic or principal vessels operations [1, 11, 16] .
However, awakened from anaesthesia after an uneventful, technically straightforward procedure with an irreversible paraplegia, means a catastrophe for a patient and a nightmare for the vascular surgeon. The risk of this complication is about 10 % in elective thoracoabdominal aortic reconstruction and significantly increases in patients struck with a rupture of an atherosclerotic aneurysm of the vessel [1, 11] . The reason is that haemorrhagic shock causing a rapid decrease of blood pressure which, in combination with preexisting latent insufficiencies of the spinal cord vessels and their supplying arteries, is an extremely malignant combination [8, 13, 16 ].
The experimental model of spinal cord ischemia-reperfusion injury used in our study was developed with an aim to imitate the situation in humans as much as possible.
Originally we considered the utilisation of small laboratory animals in our experiments [10] . We had both, rabbits, as well as rats at our disposal. However, interventions in the thoracic cavity of rabbits or rats require a special apparatus for maintaining artificial ventilation and an endotracheal intubation which is so technically difficult, that a cannula often can be introduced into trachea through a tracheotomy only. Moreover, in rabbits another problem appears;
the spinal cord lesion leads to a complete urinary retention, which causes an early death of the animal [10] . On the other hand, administration of general anaesthesia to larger animals is simpler; the surgical situation in a thoracic cavity resembles the situation in humans, and as a result are more reliable. That is why minipigs, dogs or cats are used more and more frequently in experimental studies nowadays [16, 20] . Having at our disposal the necessary equipment for intrathoracic and intraspinal procedures in dogs, as well as sufficient experience with operations on them, we decided to use these animals again [19] . victim was hit by an automobile, gunshot or falling from a height), and lack of blood supply, i. e. ischaemia [3, 4, 6, 7, 11] . The secondary mechanism in SCI develops as an expansion of the primary damage [14] . 
CONCLUSIONS
The comparison of neurohistopathological changes observed in specimens prepared from L3-S1 spinal cord segments of dogs with ischemic and compressive paraplegia stained by the Nauta method indicated that metabolic events leading to cell death in these different experimental models are similar and certain ischemic components also participate in development of traumatic spinal cord lesions.
